and hyperglycemia induced by eljinephrine in frug liver pnd in cats. Am. J. Physiol. I g7( I) : 52-54. I g5g.-Dihydroergotamine (DHE) and Dibenamine are both known to block the hyperkalemic response to intravenously injected epinephrine.
By simultaneously sampling blood from the hepatic vein and from the carotid artery it was possible to demonstrate that these blocking agents act directly on the liver. DHE is also known to decrease the hyperglycemic response to epinephrine, an observation confirmed in the present work. Although Dibenamine is said by some to be ineffective in this respect, we found that it significantly decreased the hyperglycemia.
Various dosage combinations of DHE were ineffective in changing the potassium or glucose losses induced by different concentrations of epinephrine administered to the isolated perfused frog liver. Dibenamine also exhibited no effect on the response of the frog liver.
E LL'IS, BECKETT AND BOUTWELL (I) Resistance to blockade by Dibenamine develops rapidly in early March and sensitivity returns late in August. An attempt has been made to evaluate these blocking agents by using the isolated perfused frog liver, a system which we have tested for its response to epinephrine (6).
METHODS
Cats were anesthetized with Dial in urethane (.6 ml/ kg). The hepatic catheter was introduced through the right external jugular vein, and its placement in the right lobe of the liver checked by fluoroscopy before and by direct observation at the conclusion of the experiment. and hepatic catheters aurmg accurately timed halfminute periods. Care was taken to avoid drawing more than about 20 % of the blood volume or about I .5 % of the body weight in any one experiment since loss of this amount does not change the potassium content of plasma (7) .
It was found that the maxi.mum potassium concentration of the serum occurred either from 55 to I minute or from I to I $4 minutes. Samples were collected at both times. The higher potassium concentration was considered to be the maximum potassium response to epinephrine.
The hyperglycemia was still maximal at IO minutes as Ellis reported (I). The glucose concentration in this sample was used to evaluate the intensity of the hyperglycemia.
Analytical techniques for potassium and glucose have been described previously (6). Two groups of five cats each were used for the work herein reported.
In each cat epinephrine was administered and the response noted. After I hour the blocking agent was given. Five cats received Dibenamine (I 5 mg/ kg) administered during a period of 20 minutes. One hour later the second dose of epinephrine was given. The other group of five cats received DHE (.4 mg/kg) I hour after the first dose of epinephrine, Twenty to thirty minutes after DHE, a second injection of epinephrine was made. The methods employed for the perfusion of the isolated frog liver have been reported (6). Methods of drug administration will be described.
RESULTS
Cats. The results are graphically presented in figure  I and given in detail in the (3) . Therefore, it can be concluded that the greater hyperkalemia of the hepatic vein blood as compared to the blood from the carotid artery reflects the release of potassium from the liver.
Although the increase in glucose concentration at IO minutes is the same in the blood from both sources, the concentration in the blood from the hepatic vein rose more rapidly than in the artery. Actually, the maximum increase in hepatic blood occurred between I and 3 minutes and was 120 mg%. This peak of the glucose concentration in the hepatic blood was transient, and in IO minutes it was not possible to distinguish a difference between hepatic and carotid blood.
After DHE and Dibenamine the hyperkalemic and hyperglycemic responses to epinephrine were significantly decreased.
In addition, the peak noted in the glucose concentration in the hepatic blood after the first dose of epinephrine was not noted during the epinephrine response after the blocking agents. There is the possibility that the decreased responses to epinephrine could be accounted for by the procedure of injecting epinephrine twice into the same cat rather than a specific blocking action of DHE and Dibenamine. However, we have performed an equal number of experiments giving two doses of epinephrine I hour apart without the use of blocking agents. The control blood sample just before the second injection had the same potassium concentration as the first control sample. The glucose concentration was still elevated an hour following the first response.
Nevertheless, the elevation of the glucose concentration observed after the second administration was just as great as after the first. The potassium response each time was also the same.
Frogs. DHE was added to the medium employed in the perfusion of the isolated frog liver. When the concentration of DHE was . I mg %, there was no difference in the net potassium exchange or glucose loss as compared to perfusions without DHE. Under each experimental condition the results from four perfusions using DHE and epinephrine were compared to alternate perfusions in which the same concentration of epinephrine was administered for the same time but without DHE. Under none of these conditions was there any effect of DHE on the potassium or glucose responses induced by epinephrine. In view of the difference between winter and summer frogs (5) and because the above experiments were conducted in June through August, another group of perfusions were performed using frogs purchased from Vermont in February.
These frogs were kept in a dark sink in running water (10°C) from the time they arrived until they were used. No decrease of the response to epinephrine (I X Iov6 M) was caused by DHE (. I mg %). Dibenamine was also tried. This drug was dissolved in a small amount of alcohol, mixed with the perfusion medium (final concentration . I mg %)., and administered for 40 minutes before the addition of epinephrine (I X IO-6 M).
Dibenamine failed to change the epinephrine response.
